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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

e Goal: Understand impact of current and emerging Infectious Disease
threats to the Commonwealth of Virginia using modeling and analytics

* Approach:
* Provide analyses and summaries of current infectious disease threats
* Survey existing forecasts and trends in these threats

* Analyze and summarize the current situation and trends of these threats in the
broader context of the US and world

* Provide broad overview of other emerging threats
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations have entered a plateau at a steady low level
* Nearly all indicators point to this trend continuing in near term

* Long term projections that assume a seasonal trend in the winter show impact of
vaccine coverage and slow vs. fast evolution of immune escape

* Broad annual vaccination campaign reduces hospitalizations by 27% over 2 years

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round
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Public Health Emergency Expired

May 11, 2023, marks the end of the federal COVID-19 PHE
declaration. After this date, CDC’s authorizations to collect
certain types of public health data will expire.

* This expiration shifts elements of the COVID-19 pandemic
response towards a monitoring and evaluation approach

* Changes data availability and cadence of updates

Vaccines will remain available.

l!l Access to COVID-19 vaccines will generally not be affected for now. The U.S.
government is currently distributing free COVID-19 vaccines for all adults and
children. To help keep communities safe from COVID-19, HHS remains committed
to maximizing continued access to COVID-19 vaccines.

COVID-19 at-home tests may not be covered by insurance.
(9‘ Insurance providers will no longer be required to waive costs or provide free COVID-
19 tests, CDC's Mo Cost COVID-19 Testing Locatar can help people find current
community and pharmacy partners participating in the Increasing Community
Access to Testing (ICATT) program.

Treatments will remain available.

8® Medication to prevent severe COVID-19, such as Paxlovid B [, will remain
available for free while supplies last. After that, the price will be determined by the
medication manufacturer and your health insurance coverage. Check with your
healthcare provider if you need early treatment to prevent severe COVID-19.

I National reporting of COVID-19 may change.

& We have the right data for this phase of COVID-19 that will allow us to understand
what's happening with the virus in America in real-time. Simply put, while what we
have going forward will be different, it will still allow COC, local public health
officials, and the members of the public to understand COVID-19 dynamics at the
community level

CDC Announcement

26-May-23

@ The following metrics remain available:

COVID-19 hospital admissians.

All hospitals are required 1o report data twough the end of Aprl 2024, This provides &
consistent and comprenensive way for weekly tracking of sevwers COVID-19 2t the county level,
These data wil shft from daily 1o weekly reparting shorty after May 11

coviD-19 nea:hs will remain, but the saurce of data has changed.
wrate and complet
improved over the caurse of the

pa percent of deaths that are COVID-19-associated, and ather metrics
from NVSS will b reported weedy.

Emergency department patient visits with diagnosed COVID-19 will
continue to be posted on a weekly basis.

These data cover about three quarters of the natiorfs emergency departments and provide
information about COVID-18 trends in mast states. Ths s ane of the fastest ways to saot
changing trends in CCAID-19 transmissian

COVID-19 test positivity will remain, but the source of data has changed
Afer May 25, CDC will eport regianablevel test positiity data from the National Resgliratory
and Enteric Virus Survelllance System INREVSS), alongstanding system with over 450 Labs

from across the country that voluntarly submit data. These data can provide early Indications of

€OVID-19 transmission.

Wastewater surveillance and genomic surveillance will remain in place.
T il llaw the COC to track transrmission and heow the vinus is mutating

Count of COVID-19 vaccines administered will remain for jurisdictions
who continue to submit data, but frequency will change.
These data will e updated monthly, instead of weekly

=2

COVID-19

The following data have been removed:

COVID-19 case and death data are no longer highlighted on COVID Data
Tracker.

Throughout the pandemic, case and death counts were reparted weekly to the CDC by states
Case data has become increasingly unreliable as some states and jurisdictions may no longer
collect case data, testing results are sometimes not reported, or some individuals skip testing all
together. CDC continues to recefve line-level data on COVID-19 cases through the National
Notifiable Disease Surveillance System—a system that CDC uses to regularly collect case data for
around 120 notifiable diseases. These data are available to the public for analysis at
data.cdogoy.

National, county-level test positivity data from COVID-19 Electronic
Reporting (CELR) are no longer available.
This is because after May 11" laboratories are no longer required to report results (4

The V-safe tracking system for health check-ins after vaccination health
check-ins is ending.

CDC will continue te monitor COVID-19 vaccines through its other established vaccine safety

monitaring systems. V-safe users or others whe get vaccinated can report any possible health
problems or adverse events fallowing vaccination to the Vaccine Adverse Event Reporting

System [4.
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CDC Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Protecting People™

End of the Federal COVID-19 Public Health
Emergency (PHE) Declaration

Updated May 5, 2023 Espafiol | Other Languages Print

OIG’s COVID-19 Public Health
Emergency Flexibilities End on
May 11, 2023 Upon Expiration of
the COVID-19 Public Health
Emergency Declaration

Important
This notice reminds the health care community that OIG flexibilities, described further
below, end upon the expiration of the COVID-19 Declaration on May 11, 2023.

In connection with the COVID-19 public health emergency declaration (COVID-19 Declaration) first
issued by the Secretary of Health and Human Services (HHS) under Section 319 of the Public Health
Service Act on January 31, 2020, and subsequently renewed, the Office of Inspector General (0IG)
issued two Policy Statements and answered a series of frequently asked questions (FAQs). The Policy
Statements and FAQs were designed to provide flexibility and minimize burdens for the health care
industry as it faced the challenges of the COVID-19 pandemic. Based on current COVID-19 trends, HHS
plans to let the COVID-19 Declaration expire at the end of the day on May 11, 2023,

'.

ﬁ") Office of Inspectdr General



https://www.cdc.gov/coronavirus/2019-ncov/your-health/end-of-phe.html#:~:text=May%2011%2C%202023%2C%20marks%20the,to%20the%20COVID%2D19%20pandemic.

COVID-19 Surveillance
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ase Rates (per 100k) and Test Positivity
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District Trajectories Hockey stick fit

Portsmouth

s0d — Cases
== Phase 1: May 14

Goal: Define epochs of a Health District’s COVID-19 incidence to = et s

40 + ---- Phase 3: July 01
—— Surge End Date

characterize the current trajectory o == Crnge s
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Method: Find recent peak and use hockey stick fit to find inflection

10 4 Rss: 3961.872

point afterwards, then use this period’s slope to define the o— | - . |
trajectory T
e Weekly Case Rate Weekly Hosp Rate
Slope (per 100k) Slope (per 100k)
Declining Sustained decreases following a recent peak slope < -0.88/day slope < -0.07/day
Steady level with minimal trend up or down -0.88/day < slope < 0.42/day -0.07/day < slope < 0.07/day
Sustained growth not rapid enough to be considered a Surge 0.42/day < slope < 2.45/day 0.07/day < slope < 0.21/day
In Surge Currently experiencing sustained rapid and significant growth 2.45/day < slope 0.21/day < slope

Py
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District Case Trajectories — last 10 weeks
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District Case Trajectories — Recent 6 months
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District Hospital Trajectories — last 10 weeks
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Estimating Daily Reproductive Number —

VDH report dates
May 23" Estimates

Date Confirmed Date Confirmed

Region

Re

State-wide 0.827
Central 0.773
Eastern 0.890
Far SW 0.781
Near SW 0.806
Northern 0.949
Northwest 0.683
Methodology

Diff Last Week

-0.074
-0.102
-0.163
0.022
-0.071
0.054
-0.378

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date

Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133

26-May-23

mber
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VADH_public_state-wide_RE_7_day _moving_window_by Cases 2023-05-23

—— Totalled

1.05 4

1.00 1

0.95

0.90 1

0.85 4

0.80

27 o6 13 20 2703 10 17 24 ‘ 08 15 22
Mar Apr May
2023
Dav
VDH_public_ VHASS Reg RE_7_day moving_window_by Cases 2023-05-23



https://doi.org/10.1093/aje/kwt133

VA Wastewater Data

COVID-19 Wastewater Surveillance

Start of Sample Collection Week

| May 14, 2023

%

Weekly Trend

M Increase
Plateau

B Decrease

B Below Detection
No Trend Available

Update

VDH COVID-19 Wastewater Surveillance

Py
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Classification

W Lowest
[ Lower
Middle
W Higher
B Highest

Site-Specific Percentiles by Sampling Week

o™
ala
&3
ale
|
|-

M Insufficient Data

Central

Eastern

Far
Southwest

Near
Southwest

Northern

Northwest

Halifax

Henrico
Richmond

Army Base
Atlantic-2

Boat Harbor
James River
Nansemond
Onancock
Virginia Initiativ..
Williamsburg
York River
Clintwood
Coeburn Norton ..
Hillsville
Lebanon

Pound
Tazewell

Wolf Creek
Blacksburg

Low Moor
Lower Jackson
Lynchburg
Pepper’s Ferry
Roanoke

Rocky Mount
Alexandria Renew
Arlington

Broad Run

HL Mooney
Upper Occoquan
Aquia

Little Falls Run
Moores Creek
North River
Parkins Mill

12/11/22
12/18/22
12/25/22
01/01/23
01/08/23
01/15/23
01/22/23
01/29/23
02/05/23
02/12/23
02/19/23
02/26/23
03/05/23
03/12/23
03/19/23
03/26/23

Months in View

Most Recent 6 Months =

04/02/23
04/09/23
04/16/23
04/23/23
04/30/23
05/07/23
05/14/23



https://www.vdh.virginia.gov/coronavirus/see-the-numbers/covid-19-data-insights/sars-cov-2-in-wastewater/#surveillance-trend

US Wastewater Monitoring

Wastewater provides a coarse estimate of COVID-19 levels in
cus T . Percent of sites in each percent change category over time, United
communities and can be a good indicator of activity levels States*

1200
€ 80
g z
g "5
c o
[ Ne)
® oo 60 2
vy =8
£Q v,
. . - w o
US Historic percentile of current detected levels over the past weeks 8% &
Z5 o 1
N 2023-04-13 o5 B2
e 2023-04-20 £ 3
500 1 . 2023.04.27 g ®
. 2023-05-04 a 2
400 . 2023-05-11
. 2023-05-18
o 0
1 s ¥ & Ug g & & U 0d s (d U Us P
300 SR R LA
200 Date
Percent change categories - Large decrease (-100%) . Decrease (-99% to -10%) Stable (-9 to 9%) . Increase (10 to 99%) . Large increase (100% or more)
100 - — i WA U
‘o" &% o e ~ Current SARS-CoV-2 virus levels by site, United States
“;. .: oo .. e . °;- Currentviruslevels Num. %  Category change
ey e it . T8 category sites  sites inlast 7 days
0- -— N "o‘:. o New Site e 1 1%
52 2 52 = = Ao A;.ffw-' 0% 0 19% s 43 -10%
o = (= [ (=] ¢ © 20% to 39% 424 38 -6%
»
b © e 3 E e n, 40% to 59% 128 10 -7%
B B B o c e . Ne [leowto79% 2 2 -19%
3?‘ 3?‘ 3?‘ + [1r] LA o‘l (2 80% to 100% 1 0 0%
= L,
R g 8 BDQ e} Ba e y - Total sites with current data: 1258
o
o0 E = ocg y Total number of wastewater sampling sites: 1554
o
=] = %70 D How s the current SARS-CoV-2 level compared to past levels
E o * calculated?
category ety o
.
. . . .
PRF ) CHEN
e N . . 2 i . 4
4 Doy .

Select legend categories to filter points on the map.

OnNewsite @ 0%1t019%  © 20% to 39% 40%t059% @60%1to79% @B0%1t0100% @ No recent data

il UNIVERSITYs/ VIRGINIA

26-May-23 e — Data Source: CDC Data Tracker 15



https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

COVID-like Illness Activity

COVID-like lliness (CLI) gives a measure of COVID Virginia CLI and cases comparison
transmission in the community 75 — 52 Et: iﬁ
* Emergency Dept (ED) based CLI is more _
correlated with case reporting 5 2
* Urgent Care (UC) is a leading indicator but may §15-
be influenced by testing for other URIs 10
* Levels continue to decline into lowest levels in
past 8 months > Nov  Dec 213'2:13 Feb  Mar  Apr May
2 Central Region Eastern Region Northern Region Northwest Region Southwest Region
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COVID-19 Severity Metrics
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Hospitalizations in VA by Age

Age distribution in hospitals

Virginia Hospitalizations by Age (all ages)

Hospitalizations - VA
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relatively stable

* Uptick in hospitalizations mostly
fueled by 70+ age group

* Pediatric hospitalizations level off g/\
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https://cmu-delphi.github.io/delphi-epidata/api/covidcast-signals/dsew-cpr.html
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u
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/IP Code level fortnightly case rate (per 100K)

New cases per 100k in the last fortnight by ZIP code
* Statewide COVID19 case

rates remain at near Rank Zip Code Name Rate Case Rates by ZIP Code Case Rate
historic lows. 124569 LongIsland 2,320 (2023-05-23)  HigH=o0e
2 24277 Pennington Gap 2,100 ~ 2000
* No zip codes with prisons 3 24055 Bassett 1,730 [—
. 4 24243 Dryden 1,610
are currently in the top 10. 5 23410 Melfa 1,390 T
) ) 6 23919 Bracey 1’320 Units=NewCase.sl100,000
* Areas with high case 7 23920 Brodnax 1,290 [ Suporssd
P, : 8 24293 Wise 1,220 Data
rqtes are spo-rad!c, with o 29058 Durios 1210
slight clustering in Far 10 24225 Cleveland 1,200
SW and Southside. O Derotisrip o Wi s prsor,.

e 794 of 896 ZIP codes report
<500 fortnightly cases / 100k

* Some counts are low and
suppressed to protect
anonymity. They are
S h OW n Wlt h a red 0 Utl I n e . ‘ Based on Spatial Empirical Bayes smoothed pointprevalence, ith an 8:1 ascrtainment ratio, for fortnight ending 2023-05-23.
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Risk of Exposure by Group Size and HCW prevalence

Case prevalence in the last fortnight by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people

* Group Size: Assumes 8 undetected infections per confirmed case (ascertainment rate from recent
seroprevalence survey) and shows minimum size of a group with a 50% chance an individual is infected
by zip code (e.g., in a group of 59 in Long Island, there is a 50% chance someone will be infected).

 HCW ratio: Case rate among health care workers (HCW) in the last fortnight using patient facing health care
workers as the numerator / population’s case prevalence. High HCW ratios are concentrated in Southwest.

Rank Zip Code Name Size Group Size Needed for 50% Group Size Rank Name Ratio HCW Prevalence / Case Prevalence Prevalgn'c1e Ratio
1 24569 Long Island 59 Likelihood of 21 Infected ». High : 300+ 1 Richmond County 10.9 (Fortnight ending 2023-05-22) Higher HCW Prev :
2 24277 Pennington Gap 65 > = 260 2 Martinsville City pi| SEYe 4:1
3 24055 Bassett 79 220 3 Buchanan County 5.1 3:1
4 24243 Dryden 85 180 4 Pittsylvania County 4.4 24
5 23410 Melfa 99 140 5 Smyth County 4.2 1:1
6 23919 Bracey 104 100 6 Grayson County 4.1 , Fa K
7 23920 Brodnax 107 60 7 Lee County 3.1 /Rockingham / Page A | 1:3
8 24293 Wise 113 : . 8 Wythe County 2.7 ‘ AL A NA .
‘ Low : 20 ) e . 1:4
9 22026 Dumfries 114 9 Petersburg City 24 o N E % Higher Case Prev ek
10 24225 Cleveland 115 y o NaN 10 Hanover County 2.3 £ Lanmag) i NaN
Only includes zips with pop = 1000 and no supp. data A & - Bath / ) & S ‘ .
* Denotes zip codes with state prisons. +* { / . Albemarle =t q] 3y
' vy — -W,Rockbndgii "”»,L & ; ® &
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2 . ; ; A = 5L . R N ) 0N
~ / » N 4 — e A Campbell L, | S e (O) S ¥ York
% 3 $7/ \ '\ Tazewell —, Bland ) > A __Nottoway -
Ly, Wise \ <
\ \ g {

> > 3 \ / N - %
® f \ i o) Pulaski 1 | / Charlotte "~ . Dinwiddie NG
! o \ A 8\ Y 7 Frankliin A P / LA =
g 3 k y @ ) Russell ® D\ < Floyd /° 4 d | Lunenburg | N Sussex Y £
e { aglh, G il o) e ) ) { 8
1 - 7/ Les . A v 2 Halifax “~{Brunswick | o (
. % (“© Q ,,\_/'/ Scott | YVasnmgton ; Carrollhv: Patrick ® {_Mecklenburg | 3 4" " Suffolk |
o 6 > ©) \ 3 B v ™\ \ .
= = i s @ . = L | Henry / L { l
Based on Spatial Empirical Bayes smoothed point prevalence, with an 8:1 ascertainment ratio, for fortnight ending 2023-05-23. Note: This assumes that the ascertainment rate of healthcare workers is double that of the public.
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Current Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

* Spatial: Getis-Ord Gi* based hot spots compare clusters of zip codes with fortnightly case prevalence higher
than nearby zip codes to identify larger areas with statistically significant deviations

* Temporal: The weekly case rate (per 100K) projected last month compared to those observed by county,
which highlights temporal fluctuations that differ from the model’s projections.

* Low prevalence rates result in sporadic spatial hotspots. Minor model overpredictions seen in New River,
Southside, and Crater; underpredictions in Henrico and Lenowisco. No residual autocorrelation detected.

Spatial Hotspots

Clustered Temporal Hotspots

Spot Zp Code Name Conf. Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Model Residuals ResidH"f'h 500
1 24277 Pennington Gap 99% (2023-05-23) p B Cold Spot - 99% Confidence / Adaptive 10MAR Predicting ; More Cases . 2 4% ’
9 b i i -05- than Expected
o p L /
PR Drygen oy ) e Cold Spot - 90% Confidence 7 o foaelloudoun ;(2)0
S Yoy o {Warren””
5 22026 Dumfries 99% Not Significant C Kauae) 4 e« N 0
6 24293 Wise 99% Hot Spot - 90% Confidence A : - | Fauauiet, Faitar -?go
§ appa. -
7 23920 Brodnax 95% Hot Spot - 95% Confidence /Rockingham 7/ Page 3 2 180
9 ) ; [ < culpeper o Fewer Cases
Z zg:i ;ra;:y 22;’ I Hot Spot - 99% Confidence District-Level Residuals — 7\ Madison o Dmfod than Expected -L240 565
9 2 h { ) At ow : -
= QI Note: New Color R > M, - :
Only zips with pop = 1000 and no supp. data. by . R e E AT AP ot B Spot A Cases /100,000
* Denotes zip codes with state prisons $ { £\ \ 2l L, 5
/ Bath ¢ K & aroline e o Bath Y & ./ Caroline -
/ 4\ Abemarie /" \ X - " £ N Abanadd Louisa ! o
4 Rockbridge 7~ A 4 Y = 4 Rockbridge e
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) Botetourt | > Amberst A3 é;mk‘ﬂghﬂm / ‘ s at = ——:‘, 9 ) 3 Botetourt * Amherst '\ ¢ Buckingham Puwhat‘sn 25 ) . o
~ Craig. pad 2 >~ r 20 A ¢ 4 7 Craig S o k. 3
sl ;B"Cha"a\"k“ ). 7 G”e.s 2 \ ‘\'«3\-?' * Bediod [ AP ‘ & York N7 7 . Buchanan “™ " G"af— % \ o e sl e V;rlnce Amin 3 York g 7
A \ r”rlTarzev;eII < Bland _* Sy Mont ,4""‘-4 i / ,Campw“ R |Nottoway s {Dickenson Tazewell Bland 5 Mont VN b o
) q el prt R gt ‘3 Chartte T AN | wa B Pulaski .—/3 E
5 a 6“:;“ Russel 7 X e A Foyd Faadnn | / i [ Lunenburg | N . Sussex ‘ / . v J { 7 @ Russell - Wythe (’F.gw y ook
SN A\ Smyth o a7 O [ S = { O ) Smyth . { Pitisylvani y? VA
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Based on Global Empirical Bayes smoothed point prevalence for fortnight ending 2023-05-23. _ Health District Level Moran's | = -0.041676, Z-Score = -0.208908, P-Value = 0.83452
No Residual Autocorrelation Detected
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Scenario Trajectory Tracking

Which scenario from three months ago did each county track closest?

Virginia Daily Confirmed - Comparison
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* Fortnightly projections separate the scenarios more clearly and reveal overall patterns.
* Most counties still track the Adaptive (current course) scenario from late February.

e As with last report — fewer than a dozen counties tracked the Increased Transmission scenarios.
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Number of States
Current Last
Week Fortnight
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Around the World — Various trajectories

Confirmed cases

Weekly confirmed COVID-19 cases per million people Qur World

Weekly confirmed cases refer to the cumulative number of confirmed cases over the previous week.
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Source: WHO COVID-19 Dashboard CC BY

AR Our World in Data

Hospitalizations

Weekly new hospital admissions for COVID-19 per million people Our World

Weekly admissions refer to the cumulative number of new admissions over the previous week.
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Source: Official data collated by Our World in Data CC BY
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https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=2022-06-28..latest&facet=none&pickerSort=asc&pickerMetric=location&Metric=Hospital+admissions&Interval=7-day+rolling+average&Relative+to+Population=true&Color+by+test+positivity=false&country=USA~GBR~AUT~BEL~NZL~JPN~CZE~AUS~DNK~DEU~FRA~IRL~ISR~SGP~KOR~ISL
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e 22F (Omicron, X 8s) @ @234 (Omicron, XB8.1.5)
— 21K (Omicrén, BA1) () 220 (Omicron, BA275)
21 (Omlcron, B.1.1.529)

n, ~BA2) 22C (Omicron, BA.2.12.1

2 p.3)
228 (Omleron BA'S) cron, BQ.1)
:
208 (8.1.1) 24 (0

Emerging variants have potential to continue to alter the future
trajectories of pandemic and have implications for future control

* Variants have been observed to: increase transmissibility, increase severity s
(more hospitalizations and/or deaths), and limit immunity provided by prior
infection and vaccinations S |
Weighted and Nowcast Estimates in Nowcast Estimates in HHS Region 3 @uonaim O
HHS Region 3 for 2-Week Periods in 1.. for 4/30/2023 - 5/13/2023 O‘B S

Hover over (or tap in mobile) any lineage of interest to
i’ see the amount of uncertainty in that lineage's estimate.

Region 3 - Del e, District of Columbia, Maryland, Pennsylvania,
Virginia, and West Virginia
Weight_ed Estimates: Variant . WHO label Lineage # US Class %Total 95%P| .
o eeie | e ook e | https://clades.nextstrain.org
AT — - XBB.1.16 VOC 17.8% 11.7-25.9% .
[ i ! XBB.1.9.1 VvOoC 10.1% 7.8-12.9% -
XBB.1.9.2 VOC  50%  3.0-82% = °
E Omicron Updates*
3 XBB.1.5.1 VOC  29%  204.1% [ .
xes voc 1% 0102% . * XBB.1.5 proportions have fallen to 60% from 65%
E CH.1.1 VOC 0.1% 0.1-0.2% .
o2 Voo o1 0o0z e XBB.1.16.1 continues to grow to 18% from 15% last week
§ 40% BQ.1.1 VOoC 0.1% 0.0-0.1% .
sa voo oo ooows [ * XBB.1.9.X now at 15% up from 13% last week
= BA.5 VOC  0.0%  0.0-0.0%
= =2 ol e XBB.1.5.1steady at ~“3%
- = i Lo ey e XBB.2.3 now at 3.4% up from 2.8% after first being tracked
g g g § g % g g BF.7 vOoC 0.0% 0.0-0.0% % .
| & S ¥ © BA5.26 voc 0.0% 0.00.0% . percentages are CDC NowCast Estimates
§ 3 BA.2.12.1 voC 0.0% 0.0-0.0% ﬁ
26-May-23 CDC Variant Tracking 28



https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://clades.nextstrain.org/

Cases
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SARS-CoV2 Sequencing

Emerging variants have potential to continue to alter the
future trajectories of pandemic and have implications for
future control

* Current proportion of cases being sequenced is on a downward trend
nationally.

* Leveraging additional resources such as wastewater sequencing and
adopting into existing infrastructure will be an important supplement

National Proportion Cases Sequenced

0.04
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mmcases ——percentsequenced

26-May-23 https://cov-spectrum.org/explore/United%20States/AllSamples/Past6M/sequencing-coverage

Proportion Sequenced

BA4 O O BA.4.6

BQyt .

BA.S O
~BA.2 . O BF.7
BJ.1 O . XBB
BA.2.75 O . BA.2.75.2

https://clades.nextstrain.org

. BQ.1.1

United States

Weekly Nucleic Acid Amplification Tests (NAATs) Performed and COVID-19 Nucleic Acid Amplification Tests (NAATs) 7-day Percent
C

Positivity in The United States Reported to CD

Weekly Test Volume

https://covid.cdc.gov/covid-data-
tracker/#trends _7daytestresultsreported 7daytestingpositive 00
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https://cov-spectrum.org/explore/United%20States/AllSamples/Past6M/sequencing-coveragege
https://clades.nextstrain.org/
https://covid.cdc.gov/covid-data-tracker/#trends_7daytestresultsreported_7daytestingpositive_00
https://covid.cdc.gov/covid-data-tracker/#trends_7daytestresultsreported_7daytestingpositive_00

SARS-CoV2 Omicron Sub-Variants

As detected in whole Genomes in public repositories
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SARS-CoV2 Omicron Sub-Variants

COV-spectrum
“Editor’s choice”
Variants to watch

Known variants
Which variant would you like to explore?
Editor's choice ¥

XBB 97.2%  pA.2.75* 11%
\———_—_‘————‘
BQ.1* 14%  BA5* but NOT BQ.1* 0.2%
k\_‘
XBB* + 5:486P 95.2%  XBB116 8.8%
_//
2,
XBB.2.3* %(’ 3.6%  XBB.1.0* M.2%
/
XBB.1.5* 707%  CHA1* 0.9%
\-__—_-__—__—\——
BN.1* 01% s:486P 95.4%

D

\f\w

Enabled by data from (&1a\[2)
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XBB.1.5*

Relative growth advantage

If variants spread pre-dominantly by local transmission across demographic

group... (show more)

Estimated proportion through time
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XBB.1.9*

Relative growth advantage

group... (show more)
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XBB.1.16*

Relative growth advantage

If variants spread pre-dominantly by local transmission across demographic group...
(show mare)

Estimated proportion through time
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Current adv. @

59-65%

Confidence int. @

Jan 2023 Mar 2023 May 2023

International comparison
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% T T - ¥ |
0 2022-11-21 2022-12-26 2023-01-30 2023-03-06 2023-04-24

Virginia - 11.0% (XBB.1.16 and sublineages)
Last Sample: 2023-04-30
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https://cov-spectrum.org/explore/United%20States

Global SARS-CoV2 Variant
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Variants Detected, by Collection Week
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Modelled on 2023-05-19

https://covid.cdc.gov/covid-data-tracker/#traveler-genomic-surveillance
https://github.com/gerstung-lab/SARS-CoV-2-International (03/29/23)
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Pandemic Pubs (May 25", 2023)

) ) ) ) [l : ' : Al ha Alpha variant
1. Meta-analysis derived pool of many household or contact tracing studies == I P
with well observed case series to further quantify the shortening of incubation a B ——
and serial interval (time between infections) over time during the pandemic AN L !
and across variants. Omicron’s serial interval is shorter than Delta which was ) w' .
similar to Alpha. -
. Z 0 ;
——t—t- :
. a
e Delta
a B
J : Central tendency
o . ® Mean
.. : : A Median
' -
| :FHH Dnspe::ln
} i :V‘l : Omicron variant = IQS:CH
=
al s
Omicron had the shortest pooled estimates for the incubation period (3.63 days, 95%CI: - :
3.25-4.02 days), serial interval (3.19 days, 95%CI: 2.95-3.43 days), and realized G
generation time (2.96 days, 95%CI: 2.54-3.38 days) whereas the ancestral lineage had :.'
the highest pooled estimates for each of them . We found considerable heterogeneities - Omicron

(12 > 80%) when pooling the estimates across different virus lineages, indicating potential
unmeasured confounding from population factors (e.g., social behavior, deployed
interventions).

MedRxiv
https://www.medrxiv.org/content/10.1101/2023.05.19.23290208v1

T 1 S Uit ) e i ey e

0 2 4 6 8 10 12
Realized serial interval


https://www.medrxiv.org/content/10.1101/2023.05.19.23290208v1

Pandemic Pubs (May 25", 2023)

2. SARS-CoV-2 can spread to multiple tissues both after primary infection and reinfection. Further evidence of chronic infection leading to long Covid.

A LUNG KIDNEY INTESTINE
h nate virus isolation homogenate virus i genate —! virus i i h virus isolation
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Researchers in Argentina autopsied 21 donors experience first infection or reinfection at time of death between January and August 2022. Their
analysis shows persisting reservoirs of SARS-CoV-2 in multiple tissues including lungs, heart liver, kidneys and intestines with different
characteristic loads after Omicron infection. Frequent causes of death included adult respiratory distress syndrome with bilateral lung
compromise during COVID-19 as well as exacerbations of preexisting comorbidities and COVID-19. Genomes isolated from different tissues
showed a remarkable amount of heterogeniety.

https://www.frontiersin.org/articles/10.3389/fmicb.2023.1192832/full
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Pandemic Pubs (May 25", 2023)

Proportion of Sequences

100

75

50

25

3. UKHSA prevalence and growth rate report shows a wide variety of variants and XBB.1.16 and XBB.1.19 having continued growth advantage
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In the UK variant surveillance is now limited to individuals tested with PCR in
hospitals with acute respiratory symptoms (plus a few research studies)
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https://www.gov.uk/government/publications/sars-cov-2-genome-sequence-prevalence-and-growth-

rate/sars-cov-2-genome-sequence-prevalence-and-growth-rate-update-24-may-2023
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Pandemic Pubs (May 11th, 2023)

1. Positive test results, emergency department visits, and COVID-19 deaths are suitable and timely indicators of trends in COVID-19 activity and severity.

FIGURE. Trends in normalized values* of leading (A) and lagging (B)' COVID-19 surveillance indicators — United States, October 1, 2020-March

22,2023
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When the U.S. COVID-19 public health emergency declaration expires on May 11, 2023, national reporting of certain categories of COVID-19
public health surveillance data will be transitioned to other data sources or will be discontinued. Weekly COVID-19 Community Levels (CCLs) will
be replaced with levels of COVID-19 hospital admission rates (low, medium, or high) which demonstrated >99% concordance by county during
February 2022—March 2023. Authors suggest COVID-19-associated hospital admission levels are a suitable primary metric for monitoring COVID-

19 trends
https://www.cdc.gov/mmwr/volumes/72/wr/mm7219e2.htm?s cid=mm7219e2 x#contribAff
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Pandemic Pubs (April 19th, 2023)

1. XBB.1.16 shows a similar resistance profile to XBB.1 and XBB.1, in that it is resistant to a variety of anti-SARS-CoV-2 antibodies from breakthrough
infections. Scientists suggest this parity indicates it's growth advantage may come from some other transmission property such as a change in
antigenicity or in viral growth efficiency.
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Scientists in Japan characterized the antibody neutralization of XBB.1.16. Panels F, G, H indicate as similar neutralization profile to other XBB variants relative to
breakthrough infections. Panels D and E show the ACE2 binding affinity and infectivity respectively. A change in antigenicity relative to XBB 1.5 is inferred from a PCA of
neutralization assays F and G (neutralization cartography).

https://www.biorxiv.org/content/10.1101/2023.04.06.535883v3.article-info
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Past projections — Hospitalizations

* Previous projections remain on target with recent observations
* Past 10 weeks have stayed steady and indicate no increases in transmissions

Previous round — 10 weeks ago

Virginia Daily Hospitalized - Comparison 2023-03-10
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Daily Hospitalized cases

Previous round — 12 weeks ago

virginia Daily Hospitalized - Comparison 2023-02-24
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National Modeling Hub Updates
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Current COVID-19 Hospitalization Forecast
Statistical models for submitting to CDC COVID Forecasting Hub

* Uses a variety of statistical and ML approaches to forecast weekly hospital admissions for the next 4 weeks for all
states in the US

Hospital Admissions for COVID-19 and Forecast
for next 4 weeks (CDC COVID Ensemble)
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https://www.cdc.gov/coronavirus/2019-ncov/science/forecasting/hospitalizations-forecasts.html

Scenario Modeling Hub — COVID-19 (Round 16

Collaboration of multiple academic teams
to provide national and state-by-state level
projections for 4 aligned scenarios

* Round 16 results published

* Moderate escape scenarios tracking best

* Round 17 is underway, prelim results in

coming weeks

"Level 5" Variants

"Level 6/7" Variants

Accelerating
uptake levels of
reformulated
boosters

Current uptake
levels of
reformulated
boosters
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Scenario Modeling Hub — COVID-19 (Round 17)

Collaboration of multiple academic teams to

provide national and state-by-state level
projections for 6 aligned scenarios

* Preliminary Results

* Round Designed to explore different
seasonal vaccination levels and the
impact of Immune Escape

Scenario Dimensions:
Immune Escape (IE):

Slower IE (20%/yr) vs.
Faster IE (50%/yr)

Vaccination levels:

None vs.
Vulnerable and 65 + vs.
Broader population of eligible

26-May-23

https://covid19scenariomodelinghub.org/viz.html

Low immune escape
e Immune escape occurs at a
constant rate of 20% per year

High immune escape
e Immune escape occurs at a
constant rate of 50% per year

No vaccine recommendation

Uptake negligible or continues at very slow levels
based on existing 2022 booster trends

Scenario A

Scenario B

Reformulated annual vaccination recommended for 65+
and immunocompromised

Reformulated vaccine has 65% VE against
variants circulating on June 15

Vaccine becomes available September 1
Uptake in 65+ same as first booster dose
recommended in September 2021

Uptake in individuals under 65 negligible or
continues to trickle based on 2022 booster trends

Scenario C

Scenario D

Reformulated annual vaccination recommended for all
currently eligible groups

Reformulated vaccine has 65% VE against
variants circulating on June 15

Vaccine becomes available September 1

65+ uptake same as first booster dose recommended
in September 2021

Coverage in individuals under 65+ saturates at levels
of the 2021 booster (approximately 34% nationally)

Scenario E

Scenario F
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UVA model — Preliminary Results (Round 17)

e Vaccination drives down
hospitalizations

* Broad population vax levels akin to
bivalent booster significantly reduce

hospitalizations

Preliminary Results
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UVA model — Preliminary Results (Round 17)

* Cumulative hospitalizations over 2 years shows spread across vaccination levels

* Broad annual vaccination campaign reduces hospitalizations by 27% over 2 years

Virginia Hospitalizations across scenarios
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UVA model — Preliminary Results (Round 17)

* Peak timing and size can
oscillate over the longer term

* These scenarios are very
unlikely to remain stable over
longer term, nonetheless,
some of these patterns may
remain

e Scenarios with faster immune
escape (dashed) converge
more quickly than the slower
immune escape

26-May-23

Hospitalizations

200

150

100

[N
=1
=

—
Ln
=

100

= 8

Virginia Hospitalizations across scenarios

|
7 I’ II j.’ I.’II\I IFI :'Ill ; fl j.'{m ,‘ n I: III { ! ﬂ'\ JJI ﬂ\
A 1R ) i ik iR i i A i
IR I 1 iy il ||I il ) i1 I ||| HI| ! III '
| I 1 1| |lI L/ - |’ i 1 Ill 1 ,\ ||I 1\ Hl ‘l\ "oy
| A i /. i R\ iR oo i i
! + 1! 4 \\\L - r,} L S fj’ i ] \'\I‘\ l_\_‘ﬁ/ ) : /I A 7\
[ ) ! | i 3 ! \ F B i 5 Fl o ’ le / “.
-\ L‘\_JJ \11__; _\_JJ/ g VO o e W7 e WO e WO i WY \_W_TJ
s ) ) o o
e e & & &

Preliminary Results

46




Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations have entered a plateau at a steady low level
* Nearly all indicators point to this trend continuing in near term

* Long term projections that assume a seasonal trend in the winter show impact of
vaccine coverage and slow vs. fast evolution of immune escape

* Broad annual vaccination campaign reduces hospitalizations by 27% over 2 years

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round
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Questions?

Points of Contact

Bryan Lewis
brylew@virginia.edu

Srini Venkatramanan
srini@virginia.edu

Madhav Marathe
marathe@virginia.edu

Chris Barrett
ChrisBarrett@virginia.edu

26-May-23

Biocomplexity COVID-19 Response Team

Aniruddha Adiga, Abhijin Adiga, Hannah Baek, Chris Barrett,
Golda Barrow, Richard Beckman, Parantapa Bhattacharya,
Jiangzhuo Chen, Clark Cucinell, Patrick Corbett, Allan
Dickerman, Stephen Eubank, Stefan Hoops, Ben Hurt, Ron
Kenyon, Brian Klahn, Bryan Lewis, Dustin Machi, Chunhong
Mao, Achla Marathe, Madhav Marathe, Henning Mortveit,
Mark Orr, Joseph Outten, Akhil Peddireddy, Przemyslaw
Porebski, Erin Raymond, Jose Bayoan Santiago Calderon,
James Schlitt, Samarth Swarup, Alex Telionis, Srinivasan
Venkatramanan, Anil Vullikanti, James Walke, Andrew
Warren, Amanda Wilson, Dawen Xie
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